N-Acetylserotonin and 6-Hydroxymelatonin against Oxidative Stress: Implications for the Overall Protection Exerted by Melatonin.
The protection exerted by N-acetylserotonin (NAS) and 6-hydroxymelatonin (6OHM) against oxidative stress was investigated using the density functional theory. It was found that these compounds are better peroxyl radical scavengers than melatonin itself, Trolox, caffeine, or genistein both in lipid and aqueous solutions. The related kinetic data is provided for the first time. The solvent polarity influences not only the absolute reactivity of NAS and 6OHM toward peroxyl radicals, but also their relative scavenging activity. In addition, they both fully inhibit the oxidative effects of copper-ascorbate mixtures, and (•)OH production via the Haber-Weiss reaction, albeit the effects on the later are only partial. On the basis of comparisons with other melatonin-related compounds, it is proposed that the role of NAS and 6OHM on the overall protection exerted by melatonin against oxidative stress is mainly related to their free radical scavenging activities. Moreover, they increase such protection. The role of the phenol moiety on such activity is demonstrated.